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SOCKET PIECES 



BoxPCT 
ATTN: EOAJS 
Commissioner for Patents 
Washington, D,C. 20231 



Docket No,: H01.2-10177 



Dear Sir: 



In The Claims: 



PRELIMINARY AMENDMENT 

Before calculating the filing fee please enter the following amendments. 
Claim 3, line 1, delete "or 2"; 

Claim 5, line \, delete "any one of claims 1 to 4" and insert - claim 1 --; 
Claim 6, line 1, delete "any one of claims 1 to 5" and insert -- claim 1 --; 
Claim 8, line 1, delete "any one of claims 1 to 5" and insert - claim 1 --; 
Claim 10, line 1, delete "any one of claims 1 to 9" and insert - claim 1 — ; 
Claim 1 1, line 1, delete "any one of claims 1 to 10" and insert -- claim 1 -- 
Claim 12, line 1 ? delete "any one of claims 1 to 11" and insert - claim 1 
Claim 13, line 1, delete "any one of claims 1 to 12" and insert - claim 1 - 
Claim 15, line 1, delete "or 14"; 

Claim 18, line 1, delete "any one of claims 1 to 17" and insert - claim 1 -- 
Claim 19, line 1, delete "any one of claims 1 to 18" and insert -- claim 1 - 
Claim 21, line 1, delete "any one of claims 1 to 18" and insert - claim 1 - 
Claim 22, line 1, delete "any one of claims 1 to 21" and insert -- claim 1 - 
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Claim 25, line 1, delete "or 24"; 

Claim 26, line 1, delete "any one of claims 23 to 25" and insert - claim 23 --; 
Claim 27, line 1, delete "any one of claims 23 to 26" and insert -- claim 23 --; 
Claim 29, line 1, delete "any one of claims 1 to 28" and insert -- claim 1 --; 
Claim 30, line 1, delete "any one of claims 23 to 29" and insert -- claim 23 --; 
Claim 3 1, line 1, delete "any one of claims 1 to 30" and insert -- claim 1 -; 
Claim 32, line 1, delete "any one of claims 1 to 31" and insert -- claim 1 --; 
Claim 33, line 1, delete "any one of claims 1 to 32" and insert - claim 1 
Claim 34, line 1, delete "any one of claims 1 to 33" and insert claim 1 - 
Claim 35, line 1, delete "any one of claims 1 to 34" and insert -- claim 1 --; 
Claim 36, line 1, delete "any one of claims 1 to 35" and insert -- claim 1 -- 



REMARKS 

The claim amendments are being made to remove the multiply dependent claim. 



Dated: October 19, 2001 
Suite 2000 

6109 Blue Circle Drive 
Minnetonka, MN 55343-9131 
Phone: (612)563-3000 
Facsimile: (612) 563-3001 
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(34) Title: DEVICE FOR MOUNTING AND/OR DIS MANTLING HOSES ONTO OR FROM CONNECTORS - 

|54) Bezeichnung: VORRICHTUNG ZUM MONTIEREN UND/ODER DEMONTIEREN VON SCHLAUCHEN AUF BZW. VON 
r ; STUTZEN 

|§7) Abstract 

Device for mounting and/or dismantling 
hoses onto or from connectors or for similar 
processes, comprising a drive (2) which generates 
a linear drive motion with an energy supply 
and a control device (3) for controlling the drive 
motion, a feed member (39) which can be linearly 
driven by the drive (2) and a pivotably mounted 
pair of intercheangeable tongs (24). The feed 
member (39) engages the inner lever ends (27) 
of said pair of tongs which face away from a 

connector (52), in order to pivot the jaws (29) of the pair of interchangeable tongs (24) during the forward displacement of said feed 
member (39) against a hose (50) which is located between said jaws. The device also comprises a bearing part (23) which carries the pair 
of interchangeable tongs (24) and which can be displaced in the direction of the feed member. Said bearing part has a stop (13v, 13vi) 
and a counter-stop (15) which is connected to the feed member (39). Once the feed member (39) has advanced the hose (50) the distance 
necessary, in order to secure a section of said hose between the jaws (29), the counter-stop (15) strikes the stop (13v, 13vi) and entrains 
the bearing part (23) for the remaining section of forward displacement, in order to advance the pair of interchangeable tongs (24) and to 
push the hose (50) which is clamped therebetween onto a connector (52), or to remove the hose from the latter. 




(57) Zusammenfassung 

Vorrichtung zum Montieren und/oder Demontieren von Schlauchen auf bzw. von Stutzen oder dergleichen Vorgange mit einem 
eine lineare Antriebsbewegung erzeugenden Antrieb (2) mit einer Energieeinspeisung und einer Steuervorrichtung (3) zum Steuem der 
Antriebsbewegung, einem von dem Antrieb (2) linear antreibbaren Vorschubglied (39), schwenkbar gelagerten Zangeneinsatzhalften (24), 
an deren von einem Stutzen (52) abgewandten inneren Hebelenden (27) das Vorschubglied (39) angreift, urn die Zangeneinsatzhalften 
(24) bei einer Vorwartsbewegung des Vorschubgliedes (39) mit ihren Backen (29) gegen einen dazwischen angeordneten Schlauch (50) zu 
schwenken, etn die Zangeneinsatzhalften (24) lagemdes, in Richtung des Vorschubgliedes verschiebbares Lagerteil (23) mit einem Anschlag 
(13v, 13vi) und einem mit dem Vorschubglied (39) verbundenen Gegenanschlag (15), der nach einem zum Einklemmen des Schlauches (50) 
zwischen den Backen (29) erforderiichen Abschnitt der Vorwartsbewegung des Vorschubgliedes (39) auf den Anschlag (13v, 13vi) trifft 
und das Lagerteil (23) fiber den restlichen Abschnitt der Vorwartsbewegung mitnimmt, urn die Zangeneinsatzhalften (24) vorzuschieben 
und den darin eingeklemmten Schlauch (50) auf einen bzw. von einem Stutzen (52) zu schieben. 
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An apparatus for mounting and/or dismounting 
hoses onto or from socket pieces 

The invention relates to an apparatus for mounting and/or dismounting hoses 
onto or from socket pieces, or operations of such a type. 

If liquids or gases are to be piped, it is often necessary to fasten hoses to 
socket pieces. For example, a great variety of hoses are mounted onto socket pieces 
in a motor vehicle. Mounting a hose onto a socket piece, as a rule, requires to apply 
considerable force because the hose has an undersize with respect to the socket 
piece. If the hose is secured to the socket by means of a locking ring or the like it 
will do to employ a minor undersize and to exert a correspondingly smaller force. 
However, even if an extra securing element is used a significant expenditure of force 
can be required if a relatively stiff hose material is employed or the undersize chosen 
is large with regard to tightness and a safe seating. 

In addition, hoses are mounted onto sockets even without an additional 
securing element with the sealing and securing action solely being caused by the 
undersize. In such cases, particularly large forces may be required for mounting the 
hose, specifically if high tightness is required or a relatively stiff hose material is 
employed. There is such a case, for instance, if the clipless assembly of ventilation 
hoses is effected on tanks and tank socket pieces. 

In some cases, the forces needed can no longer be applied manually, particularly if a 
multiplicity of identical assemblies have to be done within a certain period. 

Other mounting operations causing comparable problems are addressed as 
well. Generally, the operations concerned are those where an elongate element 
which is to be mounted and can only be grasped at its outer circumference requires 
to be forced onto or into a receptacle, specifically if the element to be mounted is 
flexible or can be buckled. 

Similar problems occur if hoses or other elements are to be dismounted. 

DE 296 13 654 Ul has made known an apparatus for forcing hose fittings 
onto hose ends of hose pieces of a large dimensional stability, particularly onto 
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refrigerant hoses, which have at least one accommodating area for inserting a socket 
piece portion of the hose fitting which is slid onto the hose end of a hose piece 
wherein the at least one accommodating area is annularly encircled by a plurality of 
pressing jaws which are movable at least radially inwardly as referred to a central 
longitudinal axis of the accommodating area to non-positively force the socket piece 
portion onto the inserted hose end by means of a pressing mechanism. The pressing 
mechanism has pressurized-medium cylinders which are disposed around the 
accommodating area in a star-shaped fashion, are aligned radially with respect to the 
central longitudinal axis of the accommodating, and are designed to be identical, 
which carry a pressing jaw each and are jointly operable by means of a central 
pressure control unit. 

DE 37 08 245 Al describes a process and apparatus for mounting hoses, 
particularly hoses which are flexurally non-rigid, which allow mounting suited for 
mass production where the mounting time of hoses is low, their dimensions will 
vary, and there are two or more hose ends. After the first hose end is fixed it is 
possible to mount the second end or more hose ends freely floating in the space with 
their connection pieces. To this end, devices exist to provide hose clips and, further, 
appropriate devices to provide the flexurally non-rigid hoses themselves. To locate 
the position of the hose ends, there are measuring devices which are fixed to the 
gripper and monitor the gripping and joining operation by measuring the existence 
of the hose, the gripper force, the position of the gripping jaws, the joining path, and 
the slippage of the hose in the gripper and correcting them via appropriate regulating 
devices. 

DE 94 21 475 Ul relates to a mounting aid for connecting the parts of a hose 
coupling, i.e. a sleeve-like hose coupling element having an open hose end, to a 
locking device to hold the open hose end in place, on one side, and a retaining 
device to hold in place the hose coupling element to be inserted into the hose end, on 
the other, and a positioning device which is apt to displace the retaining and locking 
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devices with respect to each other in such a way that the hose coupling element can 
be forced into the open hose end. The mounting aid is characterized in that a basic 
body of the mounting aid has a rigid connection to the locking device to hold the 
hose end in place and the positioning device has a feed rod which carries the slidably 
guided retaining device with the basic body having a handle against which a feed 
lever can be pulled to advance the feed rod. 

Therefore, it is the object of the invention to provide an apparatus which 
makes it easier to mount and/or dismount hoses onto or from socket pieces and to 
carry out operations of this type. 

The object is achieved by an apparatus having the features of claim 1. 
Advantageous aspects of the apparatus are indicated in the sub-claims. 

The inventive apparatus for mounting and/or dismounting hoses onto or from 
socket pieces, or for operations of such a type has 

a drive producing a linear driving motion including a power supply unit and a 

control unit for controlling the driving motion, 

a forward feed member adapted to be linearly driven by the drive, 

pivotally supported inserted plier halves the inner lever ends of which facing 

away from a socket piece are engaged by the feed member in order to pivot the 

inserted plier halves with their jaws against a hose disposed therebetween during 

a forward motion of the feed member, 

a bearing part supporting the inserted plier halves and adapted to be displaced in 
the direction of the feed member including a stop, and 

a counterstop connected to the feed member which, after a phase of the forward 
motion of the feed member required to clamp the hose in place between the jaws, 
hits upon the stop while carrying along the bearing part through the remaining 
phase of the forward motion in order to advance the inserted plier halves and to 
push the hose clamped therein onto or from a socket piece. 
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The inventive apparatus makes it possible to mount and dismount hoses onto 
and from socket pieces in a simple and safe way. For this purpose, it utilizes a plier- 
like tool which uses forced control so that it clamps the hose in place between jaws 
in a first operation phase in such a way that it cannot be displaced therebetween by 
the forces which occur, and which pushes the thus clamped hose onto or from the 
socket piece only in a second operation phase. To achieve this, the forced control 
has a feed member which, in a first phase of an forward motion, merely controls the 
closing motion of the inserted plier halves and, in a second phase of a forward 
motion, causes the hose to be pushed on or off via stops which become active. This 
apparatus can be advantageously designed as a hand-held instrument which can be 
employed in mounting and dismounting operations in a particularly flexible way. 

Especially if designed as a hand-held instrument, the apparatus can be 
provided with an end support for being stayed on a socket piece and/or a structure 
carrying the socket piece and/or a structure having a stable position with respect to 
the socket piece, which absorbs the reaction forces produced by pushing the hose 
onto the socket. 

Preferably, the drive has at least one driving piston which is connected to a 
pressurized-medium connection via a pressurized-medium valve. The forward 
motion of the feed member is initiated by applying compressed air to the driving 
piston. In principle, the backward motion can be caused by routing the compressed 
air over to another surface of the driving pistons. Preferably, however, the drive has 
a spring mechanism for moving back the driving pistons in case of pressure relief. 
Pressurized-medium controlled drive constructions of this type are known, in 
particular, from the field of pressurized-medium actuated pliers for locking rings, 
etc., and are described, for example, in DE 195 19 543 C2. 

The inserted plier halves may be pushed by another spring mechanism into 
an initial position where the inserted plier halves are pivoted away from each other. 
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Basically, the apparatus may be designed in two types: On one hand, the 
forward motion of the feed member is directed away from the drive in order to force 
the hose onto a socket piece remote from the drive. The jaws are then disposed 
between the drive and any end support. On the other hand, the forward motion of the 
feed member may be directed towards the drive in order to pull the hose onto a 
socket piece located near the drive. An end support will then be disposed between 
the drive and the jaws of the inserted plier halves. Which design to choose will 
depend on which possible accesses to the socket piece exist. 

The two types described for the forward motion can also be utilized in 
dismounting hoses from socket pieces. In such a case, however, the jaws and end 
supports will have to exchange the aforementioned positions. 

As is known from the field of pressurized-medium operated pliers the feed 
member may have chamfers which interact with the inner lever ends. Moreover, for 
a reduction of frictional forces, the inner lever ends may carry rotatably supported 
rollers the circumference of which is engaged by the feed member. 

It is preferred that the inserted plier halves are designed substantially of a Z 
shape with a first outer leg of the Z shape, which disposes them pivotally in a plane 
containing the axis of motion of the feed member, and a second outer leg of the Z 
shape which forms the jaw disposing them in a second plane in parallel with the first 
one. This allows to lead the hose in the second plane past those parts of the 
apparatus which support, drive, or control the pliers. 

To safely clamp the hose, the inserted plier halves each preferably have a 
partially cylindrical receptacle. The two receptacles are preferably provided with an 
undersize with regard to the cross-section of the hose to be accommodated and/or 
with respect to a nozzle at the end of the hose. Such a nozzle makes it easier to push 
the hose onto the socket piece. 

Moreover, the jaws can have locking surfaces which are rigid in a first portion 
which is at front in the direction of forward motion, and are elastic in a second 
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portion which is at rear in the direction of forward motion. The rigid portion serves 
to safely grip the hose. The elastic portion is intended to allow the hose to be guided 
and to be expanded while being pushed over the socket piece. It may be formed 
from an elastic insert of the respective locking surface. This prevents the hose from 
buckling under the large forces that act while the hose is being pushed on. 

According to an advantageous further aspect, the bearing part has two parallel- 
arranged slide blocks which are guided in slide-block guides and are interconnected 
by bolts. The inserted plier halves can be supported on them between the slide 
blocks. Preferably, the slide blocks are of a panel shape. 

The stop may be formed by the end of at least one elongated hole of the 
bearing part which is directed towards the axis of motion of the feed member and the 
counterstop can be formed by a dog pin which is disposed transversely to the axis of 
motion in the feed member and traverses the elongated hole. Such an elongated hole 
may be formed in each one of the parallel slide blocks and either of the elongated 
holes may be gripped through by the dog pin. 

Preferably, the bearing part is associated with a detent which after the hose is 
clamped between the jaws is releasable by a further forward motion of the feed 
member. This helps achieve a safe separation of the closing motion of the inserted 
plier halves for safely gripping the hose prior to their forward motion to push the 
hose onto or from the socket. Preferably, the detent has at least one arresting body 
which, when in an arresting position, partly engages an receptacle of the bearing part 
and partly engages a counter-receptacle and, when in a release position, only 
continues to engage the counter-receptacle. It can be forced into the arresting 
position by means of a spring. It is understood that the counter-receptacle has a fixed 
position within the apparatus. 

In principle, the arresting device may be caused to be released by the 
counterstop hitting onto the stop and, as a result, the feed member carrying along the 
bearing part. In contrast, according to an advantageous further aspect, the arresting 
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body is adapted to be moved out of its receptacle in the bearing part by a release of 
the feed member. The release can have at least one surface inclined obliquely to the 
feed axis for moving an arresting body into the counter-receptacle from its 
receptacle in the bearing part. 

Preferably, the apparatus has a casing comprising the drive. A tool head 
carrying the inserted plier halves can be disposed on a casing. An end support may 
be fixed to the tool head and/or the casing. Further, a control section having the 
control unit device and/or the power supply unit may be disposed on the casing. 

The invention will now be explained in more detail with reference to the 
accompanying drawings of two embodiments. In the drawings: 

Fig. 1 shows an apparatus for forcing a hose onto a socket piece with the inserted 
plier halves pivoted away from each other in a plan view; 

Fig. 2 shows the front portion of the same apparatus in a side view which partly 
is a longitudinal section; 

Fig. 3 shows the front portion of the same apparatus in a bottom view which 
partly is a longitudinal section; 

Fig. 4 shows the same apparatus in a front view with some elements partially 
broken away; 

Fig. 5 shows the same apparatus in a horizontal longitudinal section; 

Fig. 6 shows the front portion of the same apparatus with the inserted plier 
halves pivoted together in a horizontal longitudinal section; 

Fig. 7 shows the front portion of the same apparatus with the inserted plier 
halves advanced in a horizontal longitudinal section; 

Fig. 8 shows the front portion of the same apparatus with the inserted plier 
halves pivoted away from each other (but projected into the plane of the drawing) in 
a vertical longitudinal section; 

Fig. 9 shows the apparatus for mounting a hose onto a socket piece with the 
inserted plier halves pivoted away from each other in a longitudinal section; 
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Fig. 10 shows the front portion of the same apparatus with the inserted plier 
halves pivoted together in a longitudinal section; 

Fig. 1 1 shows the front portion of the same apparatus with the inserted plier 
halves retracted in a longitudinal section; 

Fig. 12 shows the front portion of the same apparatus with the inserted plier 
halves pivoted away from each other (but projected into the plane of the drawing) in 
a vertical longitudinal section; 

Fig. 13 shows another apparatus for mounting a hose onto a socket piece 
with the inserted plier halves pivoted away from each other in a longitudinal section; 

Fig. 14 shows the front portion of the same apparatus with the inserted plier 
halves pivoted away from each other (but projected into the plane of the drawing) in 
a vertical longitudinal section. 

In the description of various embodiments which follows, like reference 
numbers are used for elements which are identical or at least coincide to a large 
extent. 

Some terms which are repeatedly used in the course of the description denote 
what follows: 

"Inside": the position of lever ends of the inserted plier halves with regard to 
the socket piece, the sides of the covering panels and side panels as well as a border 
of the carrying ring with regard to the central axis of the feed member. 

"Outside": the position of sides or parts of the slide blocks, side panels, 
inserted plier halves or the direction of displacement of the arresting pins as referred 
to their central axis or the position of one side of the parting walls as referred to their 
central axis. 

"Forward": the direction of motion of the feed member into the inserted plier 
halves and the axial motion thus caused for the inserted plier halves. 

"Advance": the displacement of the inserted plier halves which is caused by 
the penetration of the feed member. 
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The various devices substantially have three portions: a tool head 1, a drive 
2, and a control unit 3. 

The tool head 1 has a carrying ring 4 which is gripped over by a fastening 
ring 5 on a flange and is bolted to one end of a cylindrical casing 6 which houses the 
drive 2. An upper side panel 9 f and a lower side panel 9" are mounted on the 
carrying ring 4 by means of pins 8', 8" in parallel with and at a spacing from each 
other. Slide-block guides 10', 10" are worked into the oppositely facing sides of the 
side panels 9\ 9". In the vicinity of the carrying ring 4, the guides each have a 
starting portion of a smaller width which passes over into a widened portion 
approximately in the middle of the side panels 9' 9" via a rounded transition area. 

On the axis of the slide-block guide 10 f , 10", the two side panels 9\ 9" have 
formed therein elongate passage holes IT, 11" which extend in the narrower portion 
of the slide-block guide 10', 10". Further, the two side panels 9', 9" have formed 
therein more elongate passage holes 12 f 5 12" symmetric to the axis of the slide-block 
guide 10', 10", which are disposed in the wider portion of the slide-block guide. 

In the slide-block guides 10', 10", panel-shaped slide blocks 13', 13" are 
slidably disposed each a stalk-shaped portion of which is guided each in the narrow 
portion and a widened portion of which is guided each in the wide portion of the 
slide-block guide 10*, 10". 

In their wider portion, the slide blocks 13', 13" have bores aligned to each 
other in which bearing pins 14', 14" are seated that are passed through the elongate 
passage holes 12', 12" of the two side panels 9\ 9" and connect the slide blocks 13', 
13" to each other. The bearing bolts 14', 14" are secured to the outsides of the slide 
blocks 13', 13" through a head and a retaining ring. 

Moreover, in their stalk-shaped portion on the axes of the slide-block guides 
10', 10", the slide blocks 13', 13" have elongated holes 13"'; 13 IV which are aligned 
to each other and through which a single dog pin 15 is passed and traverses the 
elongate passage apertures 11', 11". Between a head of the dog pin 15 and the upper 
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slide block 13' and a retaining ring of the dog pin 15 and the lower slide block 13", 
panel-shaped releases 16', 16" are fixed each which are provided, at their front, with 
symmetric chamfers 17', 17" symmetric with the axis of the slide blocks 10', 10". 

Pins 14', 14", and 15 hold the slide blocks 13', 13" together such that they are 
caught in the slide-block guides 10', 10", but can be slid therein. 

The outer surfaces of the side panels 9\ 9" have worked therein two oval 
receptacles 18', 18" each in parallel and symmetrical with the axes of the slide-block 
guides 10', 10". The receptacles seat a spiral spring 19', 19" each which is formed 
from a slightly bent spring wire having ends bent into eyelets. The spiral springs 19',. 
19" are associated with the narrower portions of the slide-block guides 10', 10". 

Small guide grooves 18', 18" which connect the receptacles 18', 18" to the 
slide-block guides 10', 10" are worked into the side panels 9', 9" approximately in 
the centre of receptacles 18', 18". The slide-block guides 10', 10" are worked into the 
side panels 9', 9" to a larger depth than are the receptacles 18', 18". The grooves 20', 
20" are of the same depth as are the slide-block guides 10', 10". 

Two partially cylindrical receptacles 21', 21" each are worked into the stalk- 
shaped portions of the slide blocks 13', 13". In the positions of Fig. 5 and Fig. 9, the 
receptacles 21', 21" seat small cylindrical arresting pins 22', 22" which, at the same 
time, engage the grooves 20', 20" which form counter-receptacles. The arresting pins 
22', 22" are forced into these positions by the spiral springs 19', 19". However, the 
arresting pins 22', 22" can be completely forced into the counter-receptacles 20', 20" 
against the action of the spiral springs 19', 19". This can be accomplished by 
displacing the releases 16', 16" along the axes of the slide-block guides 10', 10". The 
reason is that the chamfers 17', 17" urge the arresting pins 22', 22" outwardly during 
this action. 

The slide-block guides 13', 13" which are held together by the pins 14', 14", 
and 15 define a bearing part 23 for two inserted plier halves 24', 24". Those are 
substantially of a Z shape each (cf. Figs. 8 and 12). They cause a first outer leg 25', 
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25" to engage the gap between the two side panels 9', 9" each. In these outer legs 
25', 25 they have a bearing eye each by which they are pivotably supported each 
on one of the two bearing pins 14', 14". The two first outer legs 25', 25" have pocket 
bores 26 f , 26" facing each other which seat a helical spring which tries to pivot the 
inserted plier halves 24 f , 24" away from each other. 

The inner lever ends, i.e. those closer to the carrying ring 24, of the inserted 
plier halves 24', 24" and the first outer legs 25" are each fitted with a rotatably 
supported roll 27, 27". 

Second outer legs 29 f , 29" which form jaws are connected to the first side 
legs 25*, 25" via intermediate legs 28', 29". The jaws 29', 29" have cylindrical 
receptacles 30', 30" at the sides facing each other. The receptacles 30', 30" each have 
a rigid portion 31', 31" formed integrally with the inserted plier halves 24', 24", with 
a roughened surface and an elastic portion 32', 32" which is formed by an inserted 
sleeve segment made of rubber (Shore hardness 40). 

If not otherwise specified, a steel of a suitable quality is preferably employed 
for the aforementioned parts. This essentially applies to the remaining components 
of the apparatus as well unless these are sealing elements. 

Moreover, the tool head 1 has an upper cover panel 33 f and a lower cover 
panel 33" which can be made of aluminum. The cover panels 33', 33" are bolted to 
the side panels 9', 9" and, via the pins 8', 8", to the carrying ring 4 in various points. 

At the insides, the cover panels 33', 33" have receptacles (not designated in 
detail by reference numbers) for the heads and washers of the pins 14', 14", 15 for 
those portions of the arresting pins 22', 22" which protrude beyond the side panels 
9', 9", and for the releases 16', 16". The configuration of the receptacles is such as to 
allow for a displacement of the aforementioned parts as far as is required. To this 
end, receptacles 33'", 33 IV cause the releases 16', 16" to be guided laterally. 

In the embodiment of Figs. 1 through 8, the upper cover panel 33' also serves 
as a carrier for an end support 34' which is bolted thereto. This one has the shape of 
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a 90° arc with its fixed end 35' and its free end 36' enclosing an angle of 90°. The 
free end of the end support 34', between side portions thereof, fixes a panel 37 which 
has a receptacle 38 which is open towards the free end. The receptacle 38 is 
coaxially aligned with the receptacles 30 r , 30 M of the inserted plier halves 24', 24". 

In the embodiment of Figs. 9 through 12, an end support 34" is bolted to the 
lower cover panel 33". The end support 34" has the shape of a 90° angle. Its leg 36" 
which sticks out also has a receptacle 38 formed therein which is open towards the 
free end of the end support 34". The receptacle 38 also is coaxially aligned with the 
receptacles 30 f , 30" of the inserted plier halves 24", 24". 

Thus, in the embodiment of Figs. 1 through 8, the jaws 29', 29" of the 
inserted plier halves are disposed between the free end 36' to be located of the end 
support 34' and the drive 2. In contrast, in the embodiment of Figs. 9 through 12, the 
free end 36" to be located of the end support 34" is positioned between the jaws 29', 
29" of the inserted plier halves 24' and the drive 2. 

The drive 2 of the two embodiments has a feed member 39', 39" at front 
which protrudes into the region between the side panels 9', 9" from the casing 6 and 
the carrying ring 4. At the front end, the feed member 39' has chamfers 39"' which 
are symmetrical to its central axis, i.e. it essentially is shaped like a wedge. At this 
point, the chamfers 39'" define a major wedge angle at the very front and a minor 
wedge angle behind it. The chamfers 39"' are formed only at the sides of the feed 
member 39'. At top and bottom, the feed member 39' is guided at the insides of the 
side panels 9\ 9". 

The dog pin 15 is passed through a bore 40 ! of the feed member 39' so as to 
be movable with the feed member. 

The feed member 39" has a chamfer 39 IV which is circumferentially 
symmetrical between a throat and an end-positioned thickened area. The end- 
positioned thickened area has a bore 40" through which the dog pin 15 extends so as 
to be movable with the feed member 39". 
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The drives 2 have pistons which are disposed in a successively staggered 
relationship in a cylindrical cavity of the casing 6. 

In the embodiment of Figs. 1 through 8, this incorporates a pot-shaped 
driving piston 4V which is fixed to the rear end of the feed member 39 1 by means of 
a screw. A helical restoring spring 42 surrounds the feed member 39* and is 
supported at the bottom of the driving piston 41' at one end and on an inner border 
of the carrying ring 4 at the other end. It is anxious to force the driving piston 41' 
away from the tool head 1 . The restoring spring 42 is capable of displacing the 
driving piston 41', as a maximum, up to an annular disk-shaped parting wall 43' 
which is sealingly fixed in the casing 6 at the outside. When the piston 41 f has been 
advanced up to the carrying ring 4 the restoring spring 42 is protected from 
excessive compression in receptacles of the piston 41' and the carrying ring 4, 

The casing 6 sealingly fixes another annular disk-shaped parting wall 43" at a 
spacing from the parting wall 43 f at the outside. 

Shanks 44', 44" of T-shaped driving pistons 41", 41"' are sealingly guided in 
the central openings of the annular disk-shaped parting walls 43', 43". 

All of the driving pistons 41', 41", 41"' are slidably and displaceably guided 
in the casing at their outer circumference. 

When the driving piston 41 1 is pushed back by the restoring spring 42 it urges 
the driving piston 41" against the parting wall 43" and the latter urges the driving 
piston 41'" against the bottom of the control unit 3. 

Moreover, the driving pistons 41", 41"' are provided with central, axially 
directed through bores 45', 45" which communicate with recesses 46', 46" at the 
ends of the shafts 44', 44" which rest on adjacent driving pistons. 

The driving piston 41 f is aerated by the tool head 1 on the side facing the feed 
member 39'. On the side of the shanks 44', 44", the driving pistons 41", 41'" have 
associated therewith aeration bores 47', 47", which traverse the wall of the casing 6 
next to the parting walls 43', 43". 
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The control unit 3 forms a hood-shaped closure of the casing 6. The side of 
the control unit 3 pivotally supports a release lever 48 which laterally extends across 
some portion of the length of the casing 6. The release lever 48 is urged by a spring, 
which is not shown, into the position drawn from the side of the casing 6. It may be 
secured therein by means of a lever 49 which is supported on the jacket of the casing 
6 in a securing position. 

The control unit 3 has a connection for compressed air, which is not shown. 
It also includes a control unit, which is not shown either, with valve facilities. As a 
result, pivoting the release lever 48 towards the casing 6 makes it possible to apply 
compressed air to that side of the driving pistons 41', 41", 41"' which faces the 
control casing and to connect it to the environment by relieving the pressure of the 
release lever 48. 

This apparatus operates as follows: 

Initially, a hose 50 with an end which is flared to form a nozzle 51 is placed 
onto a socket piece 52 which is designed as an angular socket piece here. The socket 
piece 52 has an annular disk-shaped lug 53. Then, the apparatus is placed over the 
hose 50 with the inserted plier halves opened and is placed onto the socket piece 52 
behind the stop 53 along with the receptacle 38 of the end support 34'. 

Compressed air is applied to the driving pistons 4T, 41 11 , 41 m by actuating 
the release lever 48, during which operation the compressed air passes onto the 
driving pistons 41" and 41 r through the through bores 45", 45' and the recesses 46", 
46'. As a result, all of the driving pistons 41', 41", 41 m are displaced towards the tool 
head 1 with the feed member 39' sliding its chamfers 39"' across the rollers 27\ 27" 
of the inserted plier halves 24' and pivoting these to each other until the jaws 29', 29" 
come to lie together and clamp the hose 50 in place. This situation is shown in Fig. 
6. 

When the feed member 39' continues to be advanced the releases 16% 16" 
which are moved along urge the arresting pins 21', 21" away from each other so that 
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the bearing part 23 may be moved with respect to the side panels 9', 9". At the same 
time, the dog pin 15 which forms a counterstop hits onto the end 13 v , 13 VI of the 
elongated holes 13'", 13 IV , which forms a stop, while carrying along the bearing part 
23. As a result, the inserted plier halves 24', 24" which are supported thereon are 
advanced up to the position shown in Fig. 7. 

While the inserted plier halves are advanced the hose 50 which is clamped 
therebetween is pushed onto the socket piece 52, This flares the elastic portion 32', 
32" of the receptacles 30', 30" in order to make room for the hose 50 to be flared by 
the socket piece 52. 

In the embodiment of Figs. 9 through 12, the feed member 39" is connected 
to a piston rod 54 extending through the full length of the casing 6. Fixed thereto in 
a spaced relationship are disk-shaped driving pistons 55', 55", 55"' which are sealed 
towards the casing 6 at the outer circumference, but are axially displaceable with 
respect thereto. 

The piston rod 54 is sealingly passed through disk-shaped parting walls 56', 
56", 56 m which are fixed at the outer circumference in the casing 6 and are sealed 
thereto. In addition, the piston rod 54 is sealingly guided, at the end remote from the 
tool head 1, in a through bore 57 of a plug-like structural part 58 which is inserted 
into the casing 6 and is sealingly retained there at the circumference. A restoring 
spring 59 is disposed between the driving piston 55'" and the plug-like structural part 
58 so that it tries to displace the driving pistons 55', 55", 55'" towards the tool head 
until they come to bear on the parting walls 56', 56", 56"'. 

The piston rod 54 is traversed by an axial pocket bore 60 which opens into 
the through bore 57 and extends beyond the driving piston 55'. The pocket bore 60 is 
connected to the cavity of the casing 6 via radial through bores 61', 61", 61 m on that 
side of the driving pistons 55', 55", 55 1 " which is associated with the tool head 1. 
Through bores 62', 62", 62 Mf traverse the wall of the casing 6 next to the parting 
walls 56', 56", 56"*. 
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The hood-shaped control unit 3 closes the casing 6 and is connected to a 
release lever 48, not shown, the actuation of which causes compressed air to be fed 
to the through bore 57 and the pressure relief of which causes the through bore 57 to 
be connected to the atmosphere. 

This apparatus operates as follows: 

Initially, a hose 50 having a bordered 51 end is pushed onto a socket piece 
52. Then, the apparatus is placed over the end of the hose 50 with the inserted plier 
halves 24', 24" opened and is placed over a portion of the socket piece 52 behind a 
disk-shaped lug 53 thereof. This situation is illustrated in Figs. 9 and 12. 

After this, the release lever 48 is actuated, the result of which is that the 
inserted plier halves 24 f , 24" are closed and clamp the hose 50 in place as is shown 
in Fig. 10. The reason is that the pistons are acted on by the compressed air through 
the through bores 60 and 61', 61", 61"' in such a way that the feed member 39" is 
pulled towards the drive 2 while using the chamfer 39 IV to pivot the inserted plier 
halves 24 f , 24" to each other on the roller which are not shown. 

When the feed member 39" continues to be advanced the releases 16', 16" 
urge the arresting pins 22 r , 22" outwardly and the dog pin 15 hits onto the end 13 v , 
13 VI of the elongated holes 13 m , 13 IV , which causes the bearing part 23 formed by 
the slide blocks 13', 13" and the bearing pins 14', 14" to be carried along by the feed 
member 39". As a result, the inserted plier halves 24', 24" are pulled towards the 
drive and the hose 50 clamped in place is pulled onto the socket 52. At this point, the 
elastic portions 32', 32" of the receptacles 30', 30" get slightly flared again. 

The two devices are removed from the hose 50 and the socket 52 first by 
letting go the release lever 48, which causes the driving pistons 41 f , 41", 41'" and 
55', 55", 55"' to be acted on by the atmosphere and to be moved back by the 
restoring springs 42 and 59, respectively, to their initial positions as is shown in Fig. 
5 and Fig. 9, respectively. At the same time, the inserted plier halves 24', 24" are 
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pivoted away from each other by the spring disposed therebetween so that the 
apparatus can be removed from the object mounted. 

In the embodiment of Figs. 13 and 14, a tension spring 63 which is designed 
as a helical tension spring in the example is disposed between the upper side panel 9' 
and the slide block 13', as a difference from the previously described embodiment. 
The spring is held on pins 64, 65 which project from the upper sides of the side 
panel 9' and the slide block 13', respectively, by means of end-sided eyelets. Hence, 
the tension spring 63 is tensioned between the upper side panel 9' located with 
respect to the casing and the slide block 13', which slide block 13', along with the 
slide block 13" and the bearing pins 14', 14" interconnecting the blocks, supports the 
inserted plier halves 24' 5 24. 

The situation preceding the actuation of the release lever 48 is shown in Figs. 
13 and 14. The tension spring 63 either is relaxed or is slightly pre-loaded in this 
situation. 

As in the embodiment of Fig. 9 through 12, an actuation of the release lever 
48 causes the feed member 39" to pivot the inserted plier halves 24', 24" to each 
other on the rollers by means of the chamfer 24', 24". At this point, the tension 
spring 63 provides for the bearing part 23 to remain in the position of Figs. 13 and 
14. Thus, the tension spring 63 provides for the rollers to permanently bear on the 
inner lever ends of the inserted plier halves 24', 24" on the chamfer 39 IV of the feed 
member 39". In addition, the tension spring, together with the arresting pins 22', 22", 
prevents the bearing part 23 from being carried along by the feed member 39" before 
the inserted plier halves 24', 24" have closed around the end of a hose and hold it in 
place. 

Not until the releases 16', 16" force the arresting pins 22', 22" outwardly and 
the dog pin 15 hits onto the stop-forming ends 13 v , 13 VI of the elongated holes 13"', 
13 IV while the feed member 39" continues to be advanced the bearing part 23, under 
a tension of the tension spring 63, will be carried along by the feed member 39". The 



../18 



- 18- 

result is that the inserted plier halves 24', 24" are pulled towards the drive 2 and a 
hose clamped in place is pulled onto a socket piece. 

After the release lever 48 is let off the feed member 39" returns to the initial 
position which is illustrated whereby the dog pin 15 hits against the other ends of the 
elongated holes 13'", 13 IV while carrying along the slide blocks 13', 13" and, hence, 
the inserted plier halves 24', 24" in the opposite direction. This is supported by the 
helical tension spring 63. The inserted plier halves 24', 24" are pivoted away from 
each other by the action of the spring which is disposed between them. 
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Claims 

L An apparatus for mounting and/or dismounting hoses onto or from socket 
pieces or operations of such a type, comprising: 

- a drive (2) producing a linear driving motion including a power supply unit 
and a control unit (3) for controlling the driving motion, 

- a feed member (39) adapted to be linearly driven by the drive (2), 

- pivotally supported inserted plier halves (24) the inner lever ends (27) of 
which facing away from a socket piece (52) are engaged by the feed 
member (39) in order to pivot the inserted plier halves (24) with their jaws 
(29) against a hose (50) disposed therebetween during a forward motion of 
the feed member (39), 

- a bearing part (23) supporting the inserted plier halves (24) and adapted to 
be displaced in the direction of the feed member including a stop (13 v , 
13 VI ) 5 and 

- a counterstop (15) connected to the feed member (39) which, after a phase 
of the forward motion of the feed member (39) required to clamp the hose 
(50) in place between the jaws (29), hits upon the stop (13 v , 13 VI ) while 
carrying along the bearing part (23) through the remaining phase of the 
forward motion in order to advance the inserted plier halves (24) and to 
push the hose (50) clamped therein onto or from a socket piece (52). 

The apparatus according to claim 1, including an end support (34) for being 
stayed on a socket piece (52) and/or a structure carrying the socket piece (52) 
and/or a structure having a stable position with respect to the socket piece (52) 
and for absorbing the reaction forces produced by pushing the hose (50) onto 
and/or from the socket piece (52). 
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3. The apparatus according to claim 1 wherein the drive (2) has at least one 
driving piston (41, 55) which is connected to a pressurized-medium connection 
via a pressurized-medium valve. 

4. The apparatus according to claim 3 wherein the drive has a spring mechanism 
(42, 59) for moving back the driving pistons (41, 55) in case of pressure relief. 



5. The apparatus according to asy-efte-ef claim/ 1 wherein there is another 



spring mechanism between the inserted plier halves (24) for pivoting the 
inserted plier halves (24) away from each other. 



6. The apparatus according to any one o f claim^ 1 to-5 wherein the forward 
motion of the feed member (39) is directed away from the drive (2). 

7. The apparatus according to claim 6 wherein the inserted plier halves (24) with 
their jaws (19) are disposed between the drive (2) and the end support (34 1 ). 

8. The apparatus according to any one o f claim^ 1 to-5 wherein the forward 
motion of the feed member (39) is directed towards the drive (2). 

9. The apparatus according to claim 8 wherein the end support (34 1 ) is disposed 
between the drive (2) and the jaws (29) of the inserted plier halves (24). 

10. The apparatus according to any on e of claim/ 1 4o^9" wherein the feed member 
(39) has chamfers (39) which interact with the inner lever ends (27). 
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1 1 . The apparatus according to any one o f claim^ 1 wherein the inner lever 
ends carry rotatably supported rollers (27) the circumference of which is 
engaged by the feed member (39). 

12. The apparatus according to afiy-©fte-©£xlaim^/ 1 t o 1 1 wherein the inserted plier 
halves (24) each are substantially of a Z shape, each of them being pivotally 
disposed, with a first outer leg (25), in a plane containing the axis of motion of 
the feed member (39) and, with a second outer leg (29) forming one jaw, are 
disposed in a second plane parallel with the first one. 

13. The apparatus according to aay- on o of claim^ 1 te-f2* wherein the jaws (29) of 
the inserted plier halves (24) each form a partially cylindrical receptacle (30) 
for a portion of the hose (50). 

14. The apparatus according to claim 13 wherein the receptacles (30) of the jaws 
(29) have an undersize with regard to the cross-section of the hose (50) to be 
accommodated and/or with respect to a nozzle (51) at the end of the hose (50). 

15. The apparatus according to claim 13 or-t^ wherein the jaws (29) have locking 
surfaces (30) for clamping the hose (50) in place, which are rigid in a portion 

(31) which is farther way from the end support (34) and are elastic in a portion 

(32) which is closer to the end support (34) for pushing a clamped hose (50) 
over and onto a hose nozzle (52). 

16. The apparatus according to claim 15 wherein the rigid portion (32) of the 
locking surfaces (30), along with the inserted plier halves (24), is integrally 
formed from rigid material and/or the elastic portion (52) of the locking 
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surfaces (30) is formed from an elastic material introduced into the inserted 
plier halves (24). 

17. The apparatus according to claim 16 wherein the elastic portion (52) of the 
locking surfaces (30) is formed by sleeve segments introduced into the jaws 
(29). 

18. The apparatus according to any one of claim^ 1 to-fT" wherein the jaws on the 
locking surfaces (30) have a structure and/or roughened surface that enhance 
friction. 

19. The apparatus according to any one of claim^ 1 ter+8 wherein the bearing part 
(23) has two parallel-arranged slide blocks (13) which are guided in slide- 
block guides (10) and are interconnected by bolts (14, 15) on which the 
inserted plier halves (24) are supported between the slide blocks (13). 

20. The apparatus according to claim 19 wherein the slide blocks (13) are of a 
panel shape. 

21. The apparatus according to any on e^f clain^l teH"#"wherein the stop (13 v ? 
13 VI ) is formed by the end of at least one elongated hole (13 v , 13 VI ) of the 
bearing part (23) which is directed towards the axis of motion of the feed 
member (39) and the counterstop is formed by a dog pin (15) which is 
disposed transversely to the axis of motion in the feed member and traverses 
the elongated hole. 

22. The apparatus according to any one of claim/^1 to ^ 21 wherein the bearing part 
(23) is associated with a detent (19 to 22) which after the hose (50) is clamped 
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in place between the jaws (29) is releasable by a further advance of the feed 
member (39). 

23. The apparatus according to claim 22 wherein the detent (19 to 22) has at least 
one arresting body (22) which, when in an arresting position, partly engages an 
receptacle (21) of the bearing part (23) and partly engages a counter-receptacle 
(20) and, when in a release position, only continues to engage the counter- 
receptacle (20). 

24. The apparatus according to claim 23 wherein the arresting body is a cylindrical 
arresting pin (22) which when arrested, by a partial cross-section engages a 
partially cylindrical receptacle (21) of the bearing part (23) and by a partial 
cross-section engages a groove (20) as a counter-receptacle which is capable of 
accommodating the full cross-section of the arresting pin (22). 

25. The apparatus according to claim 23 wherein the arresting body (22) is 
forced by a spring (19) into the arresting position. 

26. The apparatus according to any one of claim/ 23 te-25- wherein the spring is a 
spiral spring (19). 

27. The apparatus according to tmy one of claim/ 23 4er^6* wherein the arresting 
body (22) is adapted to be moved out of its receptacle (21) in the bearing part 
(23) by means of a release (16) of the feed member (39) 

28. The apparatus according to claim 27 wherein the release (16) has at least one 
surface (17) inclined obliquely to the forward feed axis for moving an arresting 
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body (22) into the counter-receptacle (20) from its receptacle (21) in the 
bearing part (23). 

29. The apparatus according to any on e-of claims/ 1 te-£S wherein the arresting 
body (22) is disposed on either side of the feed axis. 

30. The apparatus according to any one of claim/ 23-*er29 wherein the two slide 
blocks (13) are associated with arresting bodies (22). 

3 1 . The apparatus according to any one of claim^ 1 ter-$Q* wherein the end support 
(34) has a bent-away fork head, a panel with a laterally opened receptacle (38) 
or the like for gripping behind a lug (53). 

32. The apparatus according to any one of claim^ 1 ttrTT which has a casing (6) 
comprising the drive (2). 

33. The apparatus according to any - one - of claim^l *er32 which has a tool head (1) 
carrying the inserted plier halves (24) on a casing (6). 

34. The apparatus according to any ono of clain^ 1 te-33~wherein the end support 
(34) is fixed to the tool head (1) and/or the casing (6), 

35. The apparatus according to afiy-^ne-of claim^/ 1 ttr"34" which has a control 
section including the control unit (3) and/or the power supply unit. 

36. The apparatus according to a ny one o f claim/ l*ter-3fr which is designed as a 
hand-held instrument. 



J25 



-25- 



Abstract 



An apparatus for mounting and/or dismounting hoses onto or from socket pieces or 
operations of such a type, comprising a drive producing a linear driving motion 
including a power supply unit and a control unit for controlling the driving motion, a 
feed member adapted to be linearly driven by the drive, pivotally supported inserted 
plier halves the inner lever ends of which facing away from a socket piece are 
engaged by the feed member in order to pivot the inserted plier halves with their 
jaws against a hose disposed therebetween during a forward motion of the feed 
member, a bearing part supporting the inserted plier halves and adapted to be 
displaced in the direction of the feed member including a stop, and a counterstop 
connected to the feed member which, after a phase of the forward motion of the feed 
member required to clamp the hose in place between the jaws, hits upon the stop 
(13 v , 13 VI ) while carrying along the bearing part through the remaining phase of the 
forward motion in order to advance the inserted plier halves and to push the hose 
clamped therein onto or from a socket piece. 
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PATENT/DESIGN PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 




Michael Kretzschmar ) 

) 

APPARATUS FOR MOUNTING ) 
AND/OR DISMOUNTING HOSES ) 
ONTO OR FROM SOCKET PIECES) 

) 

on October 19,2001 ) 
Appl. No 09/980,696 ) 
) 



Commissioner for Patents 
Washington, DC 20231 



POWER OF ATTORNEY 



FROM INVENTOR(S) 



DocketNo.:H01 J-10177 



As a below named inventor of the subject matter of Lhe above identified patent application, I 
hereby appoint the following atiomeys to insert the docket no., filing date and application number of said 
application above when known; to prosecute this application and any application claiming priority therefrom; 
to execute any terminal disclaimers on behalf of assignee; and to transact all business in the Patent and 
Trademark Office connected therewith: 



Richard A. Arrctt Reg. No. 33,1 53 

Oliver F. Arrett Reg. No. 22,1 17 

Scott Q. Vidas Reg. No. 30,S12 

Walter J. Stcinkraus Reg- No. 29,592 

Jane H. Arrctt Reg. No. 33,355 

William E. Anderson, II Reg. No. 37,766 

Jonathan Grad Reg. No. 4 1 ,795 

Lisa L. Ryan-Lindquist Reg. No. 43,07 1 

Edwin E. Voigt, II Reg. No. 36,042 

James M. Urzedowski Reg. No. P-4S,596 

Robert O. Vidas Reg. No. 20,164 



all of Vidas, ARRETT & STEINKRAUS, Customer # 490, and I hereby authorize them to act and rely on 
instructions from, and to communicate directly with, the firm or person which sent this case to VidaS, ARRETT 
& STEINKRAUS unless or until I instruct VidaS, ARRJETT & St£JNKRaus in writing to the contrary. 



Dated this day of 



(First inventor's signature) 
(First inventor's name) 




(Attach additional sheet with namefs) and signatures) of fourth and subsequent inventors) 
(Filing date, application number and docket number may be left blank at time of signing) 



Vidas, Arrett & Steinkraus 
Suite 2000, 6109 Blue Circle Drive, Minnetonka, Minnesota 55343-9185, USA 
Phone (952) 563-3000 Facsimile (952) 563-3001 




PATENT/DESIGN PATENT 

DECLARATION 

As a below-named inventor, I(we) hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name; 

I verily believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and join: inventor (if plural names arc listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled: 

APPARATUS FOR MOUNTING AND/OR DISMOUNTING HOSES ONTO OR FROM SOCKET PIECES 

(Insert invention tide) 

filed on October 19, 2001, Ser. No. 09/980,696. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment specifically referred to in the declaration. 

I acknowledge the duty to disclose all information which is known to be material to patentability 
of this application in accordance with Title 37, Code of Federal Regulations §1.56. 

I hereby claim foreign priority benefits under Tille 35, United States Code, § 1 19, of any foreign 
applications) for patent or inventor's certificate listed below and have also identified below any foreign application 
for parent or inventor's certificate having a filing date before that of the application on which priority is claimed: 

(List prior foreign applications) 



COUNTRY 


APPLICATION 
NUMBER 


BATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 37 USC 119 


DE 


19918113.6 


22/04/1999 


SYES □ NO 








n YES □ NO 








'a YES a NO 



I hereby declare that all statements made herein of my knowledge are true and that all statements 
made on information and belief arc believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 1 8 of the United States Code and that such willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 

Telephone calls and correspondence should be directed to: 

VlDAS, ARRETT & STEINKRAUS 
Customer # 490 




Sole or First Inventor 

Full Namej fc Michael Kretzschmar^/^ ^ 

Inventor's 
Signature: 

Date: - 



Second Inventor 




Citizenship: 

Post Office Heselsiucken IS 

Address: D-22453 Hambufg, Germany 



Residence: 
(if different 
from post 
office address) 



Full Name: 

Inventor's 
Signature: 

Date: 

Citizenship: 

Post Office 
Address: 

Residence: 
(if different 
from post 
office address) 



(Attach additional sheets for third and subsequent inventors) 



